Squeeze casting is one of many casting methods are used to produce aluminum cast. It has been done by varying the pressure and temperature, in order to get a better mechanical properties and less porosity than other method. Pressure is the important factor in this process to obtain a good property. The aims of this research to develop squeeze casting method, and to know effect of low pressure in this process on mechanical properties and micro structure of aluminum A356 cast. Furthermore, this material will be used to fabricate aluminum matrix composites. This research was conducted with pressure respectively 2, 2. 
INTRODUCTION
Aluminum is non-ferrous material, it very widely used in engineering because of its good characteristics both of corrosion resistance and lighter than ferrous metals. Many components of aluminum produced by casting technology. Which is Hypoeutectic Al-Si foundry commonly used for engine blocks, and most of this component produced by gravity casting method [1] . The other methods such as squeeze casting is one of many casting methods used to fabricated aluminum casts. This process carries out by varying pressure and temperature in order to get a better mechanical properties and less porosity. Mechanical properties usually effected by type of mold in casting process, as a metal-molding, its ductility is higher than sand molding [2] . Some types of sand as chromite, quart and alumina are used in casting processes, among them chromite sand have the fastest cooling rate, so that, obtained good mechanical and microstructure of A356 aluminum casting alloy [3] . Mechanical properties of A356 aluminum influenced by the types of pattern, which is expendable pattern shell have a better tensile strength, elongation and hardness than lost foam casting [4] . Not only sand mold but also permanent mold made of carbon steel commonly used for casting processes. Applied of pressure to this process during solidification, cause improvement of heat transfer from the casting to the mold and the position of shrinkages was changed in the cast part [5] . Furthermore, the higher pressure in casting process reduced porosity of cylinder blocks made from A356 Alloy [1] . Mechanical properties of AlSi9Mg increased with pressure increases of semi solidsqueeze casting process [6] .
Squeeze casting is an advantage process to produce aluminum alloy cast compared to others. This process has superior mechanical properties with reduction porosity and refinement of Fe-rich intermetallic and α (Al) dendrite with different Fe contents of Al5Cu0.6Mn-xFe than gravity die casting [7] . The size of α-Al non dendritic particles decreased with increase of squeeze pressure cause densities and mechanical properties increased [8] . Grain roundness of α-Al grain can be changed by combining vibrating slope and squeeze casting, and these processes could eliminate segregation of eutectic phase [9] . From previous work can be explained that improvement of mechanical properties of Aluminum cast can be done using squeeze casting methods. In this research, an A356 Aluminum alloy with addition 5Mg was produced by low pressure squeeze casting. The effect of parameters low pressure on mechanical properties and microstructure of A356 aluminum were investigated, it became the focus of this research.
EXPERIMENTAL METHODS
The composition of A356 aluminum alloys which were used in this experimental are 8.13%Si, 0.155%Fe, 0.035%Cu, 0.024%Mn, 0.296%Mg, 0.108%Ti and 91.104%Al. A356 Aluminum was re-melted in crucible made from graphite and pouring temperature at 735 o C. Mg element has been added into Aluminum when it near liquid phase. Furthermore, the squeeze casting with low pressure was conducted with pressure respectively 2, 2. 
RESULTS AND DISCUSSION

Effect of pressure on Tensile strength
Tensile testing has been carried out in this research using the statics test method to know strengths of materials. Fig.3 the ultimate tensile strength of A356 aluminum increase with increasing of low pressure process, the increase was obtained from 2 MPa to 4 MPa in the pressure range tested. The average of maximum and minimum ultimate tensile strength are 192.29 MPa and 82.83 MPa respectively. Mechanical properties such as hardness, impact and tensile strength of casting materials very dependent on how fast cooling rate of liquid alloys and ability liquid to fill the mold in the casting processes. The ability of liquid alloys to fill the mold was influenced by pressure. Furthermore, it makes components and mold contact more closely, so that increase the cooling rate [10] . Lower solidification time and increasing cooling rate promote grain refinement [11] . Grain size is important factor to get a good mechanical property, which is influence tensile strength of materials. The addition of Al-3B master alloy for AlSi7Mg cause change in micro-structures where significant grain refinement and improvement tensile strength [12] . Grain size of aluminum can reduce by added grain refiners. It improved tensile strength and elongation of 7042 aluminum alloy when added to the optimum amount [13] . Pressure parameter is key factor to improve mechanical properties in the squeeze casting processes. It increases ultimate tensile strength, yield strength and elongation with increasing applied pressure from 30 to 90 MPa for squeeze cast 6101 [14] . The effect of low pressure on elongation of A356 aluminum produced by squeeze casting as shown fig 4 below. The maximum of Elongation was obtained 12.37% at the 4 MPa in pressure. The increasing of pressures tends to increase elongation; this phenomenon shows the pressure cause improvement strength of the material. However, ductile improvement is not significant due to the range of pressures used in this process are very close and low. Further, the ductility material can be seen from the tensile fracture test samples (Fig.5 ) below. Figure 5 above shows the shape of the sample fracture, both of specimens show fracture surface is uneven and the surface is a little dark. This proves that the A356 aluminum still has a good yield strength. Figure 5 above show the fracture is not different, it is because of the pressure exerted not so different.
Effect of pressure on Hardness
Hardness testing has been carried out using Brinell method to determine a material's ability to receive the load penetration. The test results as shown in Figure 6 below: Figure 8 shows the microstructures material with varying pressure, less porosity found by squeeze casting method. Meanwhile, the increasing pressures are decreased porosities of A356 based composites [15] . Microstructures consist of primary α-Al, α'-Al and silicon particles, the increasing pressures from 2 to 4 MPa decreased grain size both α-Al and α'-Al. These grain size depend on cooling rate of casting process.
CONCLUSIONS
The results obtained show the effect of the pressure of the squeeze casting process on mechanical properties and microstructure of aluminum alloy A356. The results can be summarized as follows:
1. The tensile strength of A356 aluminum castings increases with increasing pressure squeeze casting, obtained maximum tensile strength of 192 MPa at a pressure of 4 MPa. 2. The hardness increased linearly with increasing pressure squeeze casting, obtained the maximum hardness 78 BHN at a pressure of 4 MPa. 3. The increasing pressure linearly increase impact strength, which is the maximum impact strength was obtained 30 Joule at 4 MPa pressure. 4. The observation of the microstructures shows the grain structure consisting of α aluminum and silicon. Aluminum has a smaller size at a higher pressure and better distribution of silicone between the matrix of aluminum have been found at high pressure in a range of this research.
